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(54) VAPOFOZING METHOD AND VAPORIZING DEVICE, AND VAPORIZER MAKING USE OF 
THE VAPORIZING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a solute from 
being left behind in a vaporizer even in a case of a raw 
liquid material in which the solute difficult to vaporize is 
dispersed in a solvent easy to vaporize by applying the 
ultrasonic wave for atomization to the raw liquid material 
supplied from the raw liquid material supply side to a 
vaporizing space through a communication hole, 
vaporizing the atomized gaseous material in the 
vaporizing space, and supplying the raw gaseous material 
to a part to be supplied. 

SOLUTION: A raw liquid material 3 supplied to a 
vaporizer 14 is supplied to a supply space la through Its 
introduction hole 1a1, and supplied to a vaporizing space 
2 through a communication hole 6 formed in a valve seat 
7. The raw liquid material 3 is brought into contact with 
a tip 9a 1 of an ultrasonic wave generator 9 arranged 
opposite to the communication hole 6. and 
instantaneously atomized, and dispersed in the atomizing 
space 2. Even when the raw liquid material 3 is formed 
of a solute difficult to vaporize dispersed in a solvent easy to vaporize, it can be atomized in a 
condition where the solute is uniformly dispersed without leaving only the solute behind. A film- 
forming material can be vaporized without causing any pyrolysis. etc., and a large volume of the 
film-forming material can be supplied to a film-forming device. 
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A<«*&*ixra{*Jl^Slg(12)f^^ U^iU-^ (20) (= 
xmMmz)saE.L. ;-St*:S«(3)5S©(21)(=Tm^$ 
*ufc jSftHSfflgaSSatt (1 3) IcaSI-r S * 3 o T 

[003 1] Eiil**i-5iS«:IliS(3). ^aiSETrlilg 

ml±A<lf:^lc^£^^fci^>lr|fSlcs^^bLlc < tNiatt:. 

I*. Ba(DPM)2- 2 7^ h^Xi/dt^lf C,tt. SELM*SR-5S 
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\tm%E,(o$^mzi&i^m^tbi^mn. mxit. Ba(DPM)2 

^Sr (DPM) 2$»« * ittci^WL7&mt<lBtnL i: <*: -5 o 
[0 0 3 2] |tIfBJS»:ll*4ffimg3Sat+(13)a)«it(i^ 

3Sat+(13)CDF^gp(z:(i. iliiir^?iSi*llJ|^(3)CDMS3SE 

m<D±m miMt. ^co-gp) $;:aiis-r^fci^>(7)-tr>-9- 

e (22) ttrfc y . -tz >-9-e (22) lcT?W^**i/= 

HaaEfiiifi-^(s) <t Lxm,it^(u){zm^H. ^is-r 

^ cfc 3 (::#S1ta5 (8) t^Um ^ (3) (ififf^CD 

[0 0 3 3] -yj. a(*^MS;15M*fJmJIS(15)fi. f&m 
::^Pi2;^^;'«(*Jl*4(3) ir-&*:)iJ-rSl^nf-^A' 'J 7:^* 
X ^ as * ttfcMfiaffiglcTft^bS (14) icisg (23a) S 

(7)afi;lSS^JKSlct+;lfl-r^-t2>-9-g(24)i:. iS4z>th 
g (24) irjTiti^^^ U r :^*X(DHS;lfESlclt« LTMf§ 
a>:^05M<7)^-V' UT**XA<3K4X'5)/<-r/<7.lHlK(25)*t/ 
iz/ W/<XI5IB(25) ir-tr >'9-e(24) t ^ffiy ^gg lt^ 

>-9-g(24) lcrt+lJl$;KfrKa3£aicgo* < fi^ (R) iz 

«flWS§(15)<s(Det|&lEtt. U:P:i (27)lcr-Slc« 

[0 0 3 4] ;:fefz. a^bSS(l4)cDrtast8itlc^TftxxiftB^ 
■r-So ftjbS*(*(14a)f*. *tt:aJ*t(14al)i:-€"05JSSP 

^::@m^:f^rL^^^ts^5$p^^(14a2) <!i:-cii/i£$Hrioy. 

(i4ai) (7)4"i>icriJ:sicBgp-r y i*tt<Dfi 
^b^^B^(2)/)<ff$la^^^rl^^o -€-Lr-?'<7))Sginnffli®fz 
(ii!5co¥^®g!iz^5i>T. m^mmm(Dtmyj\^\z^ 

V U -^:b-X^AiFL(17)3b<^iS$*LT*D y , m,it^m (2) 
(7)±a5tJfiO®lc(iffi«J&aj(5)(::ail-r'SS^tii?L(18) A< 

:^*X«A?L(17)<!b^ab?L(18)(D^MiiR|Ff(i, fliTi^CDcfc^ 

jstv f^»ic. tnb^ra(2)(Df&ttt rffiy»ttj 

M (11 ) iznm L tzf&m (3c) a>3gT3&<§^ l:: >Ej: ^ J: 3 {c± 
LriSa5lrtT<l5^';*mi::-€-CD(^g/»«te/Jv 

[0 0 3 5] -^L-C*(*aJ*t(14al)a>lS®|rliiStt:JS*4 
«*Sffira(la)/i<GilgS4xrfcy. C<X);-a(*Ill4filJ&Sra 



(1 a) <!: MIHS^b^Fpl (2) (D JgSP <t ;!)<3gil?L (6) lr r SjS $ 
l> ^ o H9taSil?L (6) li;miS*4tt«&^FBl (1 a) Mi)^ 
P,*i*aJ4t(14a1)|cKto>2.**tTl^-5#iS(7) (c^SS 

[0 0 3 6] -yj. *»:ffl5«(14a1)COJS®lCli;-«tt:Jl*4 
«*&ffiFfl (la) ^mm-r izmumn (14a2) 3!»<@«S 
ttr y . (14a1) CDIg® <!: I^SPSPW (14a2) CD@ 

mmt(Dm\z^^Ty^M.{2A)t^^m^Hx^^). 
is*4e^j&^rBi(ia)^jgajaj$t(i4a2)fiy(cMLT^±ica 

Ii$1±Tl^^o ^-Ur. w(D?«»:lSfi««SffiPfl(1a)lcii 
fJIB;"a<*ffl SasSatt (1 3) TbMb 51 ^ as * ii/iiBS (21 a) 

C0 0 3 7J #ffi(7)<Dl^ttl±7R^>tt<Dt(DT?. -^-CD 
**lr3Sii?L(6);!)<^ig$ttTfcy. ^<7)T®. IP*.. 
A y P (10)fflJj(Z>^ja®;{i<Sttlcff^ja3?4xr-€-a>^gA<5fc 
Si(9a1)fcfT< < dCr^Brorfc 

y. ^ai(;):^^>v-\'(27)<7)<tffiirrttilHyYT:7^A 

(24) t<Dmmt<A y □ (10)<75^^(c:b^zoTiE?filC^g 
■r'5J:5(rfd:ort>^o I5IH3^^>vA'(27)<[:y-f t:7 
^ A (24) t T*#a«gp (8) $ 35: -5 o 

[0 0 3 8] *{*aJ«(14a1)CD^#§nic(iffi§j6^^|| 

(9) (037 ^ (25) 3{)<a<b3grBi (2) co^^aj^*EflS-r 4 
cfc 5 (CIS y #it ^ tir y . Tt^-XQa) 3&<ft^bsra (2) 

<D^iL^\zmih^^^v\zm,^^ttXl^^a (9b)(iia^ifi 
(9) (9c)3!)<Siii^F. (9d) *<^SI5|Kr*. 

;i+L^r*s«}««±sa*<aj«*ti^o 7h.->(9a)f*. 

5fe5g(9al)lcfT<fi;i:mfc$ffl< T^cfoTfey. ^(D%m9a 
1) A<ffiI15jliidFL (6) ^t; ^ 5 T^j: o r t ^ -5 o 
[0 0 3 9] 5fe5g(9al)(7:)<iMl^*^^^Cfct^rl^«lC 

ssfeTK-f o-c. m^mxitmsoj^vizmm 

7L(6)<;>aP(10a)lrBS-aLTK|g$nrfcy. ailfl, 
(6) * ii o T^titii r < '&;'Stt:JS2|^ (3) fcSfll L r C 

jaswirju^b-r^cfc^ci^cori^^o /=/£l. affi?L 

(6) 3b<^i^-r ci: 3 (cr^ C ^ tLT . iif^mm (3) a)3g*i)!)< 
ih*y. ;-at*JS*4(3);!i<|g®giJ5}'a)S^b;&^«ITLr5tSg 

(9ai ) t<m»mn m izmm LtJ:l^^5lzu&t }&»mn 

(3) omititrnj alilfL (6) <D A y P (10) ^> tiJ P (1 

oa)(D^m^(Dmmizm'otzm<<}^-m(D}&t^mn{z) 
(6) <Dmm&i>^»mn m<D%ittmm l r ^^-r 

-SUBitft^T^^v KtKUzl— At 35:^0 LA^L3S:3b<P>. 

COO 4 0] L)b^L3S*<?>. KTpy AfiiJ^ttl^ 

^4CDJ:5lc^il?l(6)^±j£;!»<ycD^^ttfzff^Ji£ 
U.. BtIlS5fc35 (9a1)7b<^il?l(6)(DA y P (10)lc(3clSil^ 

[004 1] :xiz^ JSSi5*^*(14a2)fi^lrot^r§^HJ■r 

So iSaJ*<* (14a2) lzlifi?IIS5ai*Jl!^ttJ&g&H (la) Ir J* 
|S)LT#J|R»ffira(26))b<J^fiES*tTfcy. #iRtt3&H(2 



(7) 1^^2000-1 99067 



iJA' (27) lz-&t>-ttXB^t*lXiS y . (27) 05 

mSi (27a) (26) omm^ (26a) ICT 1 «E 

[0 0 4 2] l)trSHIB)ei5(27a)l*. a5«:(28) Lr/<;U 
:77^?^iX— Si (29)lc^^LrLN^o 'St-^X. 
T^5^a.x-^i (29)(Oil)ft (BP*.. #:g-r-&^) l-J:y 
(28) $ ^ L -C > A- (27) A^SB-r -5 i: 7^ 5 > i? 
■V (27) CD^IfPA<S LrL^5l-■5''-^T:7^A (24) A<#iS 

(7) OTA y p (10) izjgfii L-c A y p (10) immLfz y , 

sfeLMiA y P (10) l-ififgJSIPBl Ur ^-1- T 7 A (24) i: A 

yp(io)t<Dffl©Ki»$ii«iu. mmiL(6)^<j)mi¥m 

i^(3)ro3iEAfi$SiJ^LrL>-5, BilIBPBll«iSSfJ(cJ:€,3iE 
ASa)»J^(i, ja[»:fflK»35at+ (1 3) A^ t. OJfi-^ (S) 1= 
^':>xmmt*is ftlc-!£«)Sa3iEa<OjStt:IS«^(3)A< 
jiSA-r-5»l='Et-5, Uti. BlIfB/<;u:?7^7^3.i— $1 (1 
2) (i. l!lf*9S*tl-rjaa3f:«: (14a2) (cffii y f* It ?>4i-Cl.^ 

[0 0 4 3] lltrE*tt:SB*t(14a1)lc(4t— ^.(31) 
*<affi*+L-Cfc y . *ft:eB*t (Ual) ^t^^FlT^gglrft] 
f!a-r'6c):7lC'Ei:orL''-i), (32) (igilfet— ^ (31)roSJt 
^SRIslK-e y . (34) (9) (OHfilglK-e 

feS. AD!»git(16)li. SlTEt— S»(31)ao:sSfflasi5| 
K(32)T?^fiE$n'6. 

[0 04 4] (5)li. ffl7l«CVDgefl)<i:5*««f& 
asr-, ^•(DSt6^l*M^bS§(14)*^P,3ltil^F4rfciB^(33) 

fc y . ^<bsi (33) AN ^mtz^itmn (3b) a< 
cvDgia<oJi#. affi7f*>:^(5a)i=i*fis$*iTaBEtt 

fflcftfctt**^ fe<*-e*5S»:iai|^««&Sgia(1a)J:y 

[0 04 51 :^m^a>ifmtz'Di^xm^-ti>. u 

(20)$g|< i:i«t*:lli|£4^§f (12)A<AaJE$4xT 

gi!a);st*:js*4 (3) t)^}&i^m mm^imn a3)\zmiktsii 

^. iS»:fflHS35SH-(13)-C-l*. S5JS(D J: -p Ic-^MS 
3£Sa>jS(4:lll|^ (3) Atse (21 a) o T Sl^bS (1 4) 1-^ 
$&$ttSo U^iU— SI (27)^gS< t^-V'JT** 
XA<a«:fflHSS£fitt(15)lcS5AL. fiUi^ll^iSSSH 
f=SS35a©=t^-S? y r **XA<Eg(23a) ^jioXaibg 
(14)(z35*tiit% w<DSa^jftt*:fflSia3i£atK13)(7)«l 
^#S(34) liilt^rt^So 
[004 6] a{bS(14)|cA-3fciat*:IS^(3)l*. fl'lb 
(1 4a 1 ) * *vfc Aa (1 a1 ) ^ Ji o 

r .tS^HSW^^FbT (1 a) »z a -S . C (DB#/ <7U ■:f7<?^:^ 

X- (29) liiRiS L r fc y > ^- rof^s -c- > -fr (27) 
li^f-f 7 :7 5 A (24) 1= J: o r / <;u:?r ^ i x-^ (29) 



ffl!ll-»LTIf t>*vrfcy. ^-<T:7 7A(24)i:#l^(7) 
i: ©fe1l-|®FHlA<± C . m»^m (3) A^jlififl. (6) ^ >i oT 
Sl1b2Em(2){|!llc3!£ti]L-rc^<. «(r8Ei9Et*:IS^(3) (OSStt 

fiiiHaiE^-<r:?^A(24) t^mo) tcomizmmz^ 

o-C*S$*l,*fcto. /<;U^T^^iX—^i (29)^4(1^1 

[0 0 4 7] #iai(7)lcff$fie*HfcS®?L(6)^Jio-C;"a 
ftHifsjttS&SgfeT (la) ANP.a<b^r^ (2) l-{ft*S$tLfcjS«: 

(3) (i. mmjL (6) l::egt; ^ IcES S 
±S (9) a> jfeiS (9a1 ) izHtm L TKBtlcSSIb L ft^b^H 
(2)P«q|=ijt*„ C<OB#. ;-St*:)l^(3)At|5gf§L-V'^LNit!« 

(3) i: /j: o rm^b^H (2) l=ti*. 
[0048] «<bSS(14) 14. ajeiifiiS«(32) Icj: -aX 

Sv{bU^-rt^^*g|l='Sy. Sfflllffla:tfX. 

L^jist mic Lr si4b-r-5. 

[0 0 4 9] w^-e. jatt:lS*4««&ffife1(1a)i:m<bSH 
(2)i:<DE*ttS6lC-^LNTifi'<S, ?a«:JSfi««&^H (1 
a) A<;-«tt:)l^^|g (1 2) <D Elr J; o "C (3) 
iiiS^l■Ct^*fcto, «EJ:ygLNiEE«^!SI-&-S. - 

ttttl&gB(5)<DSii&^-ei*. S(raroj:3i=ftffi> sfc 
iMifiiE. m-^iz^^xitmrnz^k^tsH^, m.r>x. 

aEfttS&as (5) OSJ5MlC^iMI^*tT LNSSHb^fel (2) 4,^ 
M0!)7t?-r>ha)10i:ft.5^(4. Sa<b^|81(2)©IE*tt 

mizt^t) e>-r, (i a) rom^iiSv^bSH 

(2)a)E*J:y^<«fct^^t^,^•5CtT•fe-6o c©«fc 

^ic-r**T7, ?si«:isi^««&flj(i)Tfi*at^*<i^-rs 

m\zui,<r>x'. i&ti^mnm^mmLx=tMmLX}&ti^ 
mn (3) F«ifisicajaA<S6± u xisttus^ (3) <D««aa^iE 

Si (3a'» *■e■«i:t^3J:3'5:**<'&t^o ftftffi 
Ibl (2) I*. jSEftH^fitJ&^fel (la) OE* J: y ffi < ftfctl, 

•¥>-r<. S^b<!:ffl^orj:yfflil*f^<tA<|IS*ti-S. 
[ o o 5 o ] wra©«t 5 i=S<b LfcjattK^ (3) a)*4i 
iiS<b-r -5 w t i-^f-5A<, fii < -SPiim^b^ral (2) rort 
M (1 1) I=tt3t L . JfemiCfigg L X:K^tjim^ (3c) t 

(*lg(11)±$35T-r-5, fII5rt^(11)*<gyi*ttlcJKfi£ 
^ ttr CNStDT-. sUfBiSJS (3c) It^it^m (2) (DiSasi- 

^^fi£$4^■cL^siia9l(6)©^L^(cm*y, iis?L(6)s 
jior±or#f=ja{*is*l(3)i:*ft:-r4. 

l*e^Sif§±S(9) a>5fe^ (9a1) A<±:*An f,iia7L(6) I- 
Elt;J:5l-ESS^l.-Ct^■5)(D•C•, S*o/i;S^(3c)(4# 

HiLtzmf^mno) tmzm9i&n±s m iz^ y mitts 
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to O 5 1 ] ft^bIS«(3b)(*, ft^b^K(2)lC!JiEALT 

# ^ -V'J T ic m y , aj^l&SB (5) ^ ;h- •§ 0) 

^it^nsi (2) a>itSPffliffiysr=-ctt§P{l9{RliS0)^ll:»i^ i= 

4^ A' U -V A'X « A?L (1 7) * it-C y , ^^b^Fa^ 

(2) © jigpuffliia I- r att$&si5 (5) ir iijif -ss^ ma (i s) 

ij -V'**^ (19) (*lg y S^ttoa^b^Fal (2) ^ JglHl 
L r A^ b a ^ H-S <k -5 y s m^b^Fsl (2) f*j "eflJiS 

eB#FBiA<^-*ifiit:g < 4- y . ^<b Lfcjsftisj^ (3) ©a 

LfcmibIS«(3b) S^t+A' y T**XI*. BrS(DB6K3f 

[0 0 5 2] B6M:^P-bX*<»T-^4t. af*lli^(3b) 

yaiz:M^T t I^B$(=Sl«:fflMfi3gg;$iJPI§ (15) (OSUffll 
#SI5(34)^BBi:-C=^A'yT**;^<7>fit$&^ffihL. f^ftl- 
/<;UZ^7^f^3.x— 5 (29) ^^/^m^i*:Xy=y (27) 
ifffl U±lf , ^-iT-y^U (24) icr (7) y P (1 

0) sgflcs. ::tti=j: y ^<bii(i4)'%(o^r-v y T**xR 
(3) a)tti&(i<?it.-r * . 

[DO 5 3] P^Sili. aa?L(6)l*ja),=$tt:lli|sK3)-Cfc.5 
S 3 (D J: 5 lc;t-x— > (9a) <D5feag (9a1) *<jljia (6) <D 
aiP(10a)l=BgA/-efc4xlS, T«y K;ff J ou— At'S-l.'t 

(3) <r>w\tm < mt^tjimmn (6) aj^j-zfit t u 

@4a)J:5l=ilji?L(6)<DAyP(10)ififi|*T-M 

[0 0 5 4] ftfc. H6ic*-r«fe5i=. /<;u:?r^?^a. 

X— Ji (29)<D4ggSlrvU>'-r K^rtiSL, /<J0Zfr<7^ 
:xx— 51 (29) $@«JLTlr^i|)$-ti-^Mfig^^-:3->-v.v 
K;r:7#(35)$eaL. i'-W h:i-7#(35)T-JSjifl. 
(6)a)Bar^Sffl.V FBmi@glz<}:i,3SAMa)®J®l*/\VU 
yr^^'J-n.Ji-^ (29)lrTff5 J:5l-L-Ct.J:t^. 
[0 0 5 5] 

[%B^(0^%] ft^b^rai::fea^-C^t^lS44lc 

^il^sS^A^(+rs{b-r-^.ro-e. {*asfcyoss«A<3i 
swi-iiiiDL. tzt^mwmm^ a<bL-¥>-rt^pgj«i:: 

a#(z m<b $ -S^Atai* -S. 
[0 0 5 6] ;«(*IS«etJSffll*iEEfc«*,, 9l{b 

L. iHb^rafi9r-(iiS{4:lll^(D^^=£ffiT$1*-raKL 



[0 0 5 7] *fc, aift^Hrt-es^bLfejawiis^A^a 

Ji<bSStt:ll^(DSl<bffifaM-e©,^gKHSS< L, 
[0 0 5 8] ^fc, SW/jefl±S<7)$t3s5£-Sa?L(DAP 

}gfl4L-CS^b**l. T^-y K/Py a— At LTifi>i?LrtlC 

[0 0 5 9] g;ib^lfel(»rtil^gyi*tfeir-r'5^-c% 
r4a>jseiifc]^fie$nT:t>-&)£ii?io}7L!»i=m^y. iiii 

o^mzmmL. mmmit^Hx^itmrmzusi^t^H 

-f-rojsSS. #Sjasat,lil?feS<b^;h,-C^<b**i.*fc 
«>. SHbLI=<tN@«:t»*^5>SltLfcjS$)8ttt:)l«i:L 
r filffl L fcJi^-C 4, H <D@(*t»3S*<M,* i: <E o T Ji S J: 

5^fci:A<^Et^. gy»*ft(DSi<b^FBi©isanMffl!i 
iSL. fUbffiFeirojigBfiywffiicTsetf&gpi-aji-r-ss^ 

ttifl,*-haHBHIlffil::K«:^lRll-SIS-r-S^-C% SEAUfc 

4r V y -v*:^!*® y »tita)Si^bsraw$J£iHi ur 
di J: 5 i-'Ec y s ti^b^rBirtT?ro5se^rBiA<-?-4xt£ 
i+^<'sy, ^(Dj^s. s<bLfc5aE(*iss*<osi<bA<«fcy 

[0 0 6 0] 

[iai] *«WSg«>:7P— 0 

[@2] :*:f£QII=figffi$tu-&Sl{bSOjEBra@ 

[g|3] @2a>#i£$4><f>^:Lf=ft^bS(0±SSB^(0t£ 

[@4] a2a>#iS$<4»&t Lf=$l{bS(2>±S8P^a>f& 

[@5] @3<D7StS@ 
[@6] @3(Dlt&(0¥STa@ 

[07] *«6MT?ffiffl*4xS9libSI=*>-vv h;l-7/<;u 

[^^©iftM] 

(1) mt*imm^i&m 

(la) ,%<4:ll»fit$g^r81 

(2) Sl^bS^I 

(3) i&»mn 

(3a) Sfl:L/i:iSft:llfl 

(3b) s.itmn 
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(51) Int. CI. 7 KI^JiE^ F I f-va-F* (##) 

HO 1 L 21/8247 
29/788 
29/792 
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F^— 4D074 AAOl DD09 DDI 7 DD22 DD34 
DD49 
4K030 EA01 
5F001 AA17 AG21 

5F045 AC15 AC17 BB10 EE02 EE14 
EE17 

5F083 ADll FR01 6A27 JA06 JA14 
PR21 



